N-terminal domain truncated telomerase 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGCTC 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCTTTCCGCGCGCT^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCy^GGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGC^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCX3CAGCTACCTGCCCAACACGGTGACCGACGCACTGCGC^^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTGGCTCCCAGC^^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCC 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGAC^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCrcTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTTGGAGG^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCTCTACT 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGC<nx;ACnX3GCGCTCGGAGGCTCGTGGAGACCATCriTTC^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTCTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTC 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCTCCGCCAC^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTCCGCAGGAGCCCAGGGGTTGGCTGTGT^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTAOSTCGTCGAGCTGCTCAGGTCTTTCriTTTATGTCACGGAGACCA 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AAT - -NNN - - GACAGTCACCAGGGGGGTTGACCGCCGGACTGGGCGTCCCCAGGGTTGACTATAGGACCAGGTGTCC^ 

CATGGGTGGACGTGGCCCCGGGCATGGCCTTCTGCGTGTGCTGCCGTGGGTGCCCTGA^ 

GCTGAGCAAGCCTCCTGAGGGGCTCTCTATTG- 



FIG. IIA 



Truncated protein 1 



atgccgcgcgctccccgctgccgagccgtgcgcn^cctgctgcgcagccactaccgcgag^ 
mpraprcravrsllrshyrevlplatfv 

cggcgcctggggccccagggctggcggctggtgcagcgcggggacccggcggctttccg 

rrlgpqgwrlvqrgdpaafralvaqclvcvpwdarpppaa 
cccctccttccgccaggtgtcctgcctcaaggagctggtggcccgagtgctgcagaggctgtgc^ 

psfrqvsclkelvarvlqrlcergaknvlafgfalldgar 
cgggggcccccccgaggccttcaccaccagcgtgcgcagctacctgcccaacacggtgaccgacgcactg 

ggppeafttsvrsylpntvtdalrgsgawglllrrvgddv 
gctggttcacctgctggcacgctgcgcgctctttgtgctggtggctc 

lvhllarcalfvlvapscayqvcgpplyqlgaatqarppp 
acacgctagtggaccccgaaggcgtctgggatgcgaacgggcctggaaccatagcgtcagggaggccggggtccc 

hasgprrrlgcerawnhsvreagvplglpapgarrrggsa 
cagccgaagtctgcosttgcccaagaggcccaggcgtggcgctgcccctgagccggagcggacgcccgt^^ 

srslplpkrprrgaapepertpvgqgswahpgrtrgpsdr 
tggtttctgtgtggtctcacctgccagacccgccgaagaagccacctctttggagggtgcgct 

gfcvvsparpaeeatslegalsgtrhshpsvgrqhhagpp 

atccacatcgcggccaccacgtccctgggacacgccttgtcccccggtgtacgccgagaccaagcacttccrctactcc^ 
stsrpprpwdtpcppvyaetkhflyssgdkeqlrpsflls 

ctctctgaggcccagccixyictggcgctcggaggctcgtggagaccatctttctg^ 

slrpsltgarrlvetiflgsrpwmpgtprrlprlpqrywq 
aatgcggcccctgtttctggagctgcttgggaaccacgcgcagtgcccctacg^ 

mrplflellgnhaqcpygvllkthcplraavtpaagvcar 
ggagaagccccagggctctgtggcggcccccgaggaggaggacacagacccccgtcgccnxsgtgcagctgctccgcca^^ 

ekpqgsvaapeeedtdprrlvqllrqhsspwqvygfvrac 
cctgcgccggcrcgtgcccccaggcctctggggctccaggcacaacgaacgccgcttcctcag<^ 

lrrlvppglwgsrhnerrflrntkkf i slgkhaklslqel 
gacgtggaa(b^tgagcgtgcgggactgcgcitggctgcgcaggagcccaggggttggctgtgt^ 

twkmsvrdcawlrrspgvgcvpaaehrlreeilakflhwl 
gatgagtgtgtacgtcgtcgagctgctcaggtcittcttttatgtcacggagacc^ 

msvyvvellrsffyvtettfqknrlffyrksvwsklqsig 

aatcagacagcacttgaagagggtgcagcixx:gggagctgtcggaagcagaggt(^ 
irqhlkrvqlrelseaevrqhrearpalltsrlrfipkpd 



gtggctgtgctttggtttaacttcctttttaaccagaa 
vavlwftflfnqk 

cgggctgcggccgattgtgaacatggactacgtcgtgggagccagaacgttccgcagagaaaagagggccgagcgtctc^ 
glrpivnmdyvvgartfrrekr psvsfrg* 



FIG. IIB 



Truncated protein 2 



atgccgcgcgctccccgctgccgagccgtgcgctcccrgctxxtgcagccactaccgcgaggtc 
mpraprcravrsllrshyrevlplatfv 

cggcgcctggggccccagggctggcggctggtgcagcgcggggacccggcggctttccgcgcgct^ 

rrlgpqgwrlvqrgdpaafralvaqclvcvpwdarpppaa 
cccctccitccgccaggtgtcctgcctgaaggagctggtggcccgagtgcrix^ 

psfrqvsclkelvarvlqrlcergaknvlafgfalldgar 
cgggggcccccccgaggccntcaccaccagcgtgcgcagctacctgcccaacacggtgaccgacgcactgcg« 

ggppeafttsvrsylpntvtdalrgsgawglllrrvgddv 
gctggttcacctgctggcacgcixx:gcgctcittgtgctggt^^ 

lvhllarcalfvlvapscayqvcgpplyqlgaatqarppp 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTTGG^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTT^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCTCT^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCT^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCTCCTC^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTG^ 

ekpqgsvaapeeedtdprrlvqllrqhsspwqvygfvrac 
cctgcgccggctggtgcccccaggcctctggggctccaggcacaacgaacgccgcttcctcaggaacaccaagaa 

lrrlvppglwgsrhnerrflrntkkfislgkhaklslqel 
gacgtggaagatgagcgtgcgggactgcgcitggctgcgcaggagcccaggggttggctc 

twkmsvrdcawlrrspgvgcvpaaehrlreeilakflhwl 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGTTTC^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGC^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAACT^TGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGC^^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCTGGCGCACCT^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCC^ 
VKVDVTGAYDTI PQDRLTEVIASI IKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCAC 
KAAHGHVRKAFKSH 

GTCCTACGTCCAGTG 
V L R P V 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACGGCGACATGGAGAACAAGC^ 

PGDPAGLHPLHAALQPVLRRHGEQAVCGDSAGRAAPAFGG 




FIG. lie 



Truncated protein 3 



RAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCri^TGCAGCGCGGGGACCCGGCGGCTTT 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGC^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGCGGGGGAGC 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCirrcTGCTGGTGGCTCC 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCCCCCT^^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTIXX;CCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGAC<^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTTGGAGGGT^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGAGACGCCTTGTCCCCCGGTGTAOSCCGAGACCAAGCACr^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACrrGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTGGGTTCCA 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCTCCTC^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCrCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCrK^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCriXK:GCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAAC^CGCTT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTGTGT^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGTTTC^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAG^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATnSTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGG^ 
GLRPIVNHDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCTGGCGC^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCATCGCCAGCATCATC^^ 
VKVDVTGAYDTI PQDRLTEVIASI IKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCAOSTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTC 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCTTCGACGTCTrc 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCIOT^GCCTGm 
QGIPQGS I LSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTC^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTCCCC^^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 



GTGAGCGCACCTGGCCGGAAGTGGAGCCTGTGCCCGGCTCGGGCAGGTGCTGCrc 



TGCCACAGGGTGCCCCTCGTCCCATCTGGGGCTGAGCACAAATGCATCTTTCTGTGGGAGTC^ — 




FIG. IIG 



Altered C-terminus protein 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGT^^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTCGTGCAGCGCGGGGACCCGGCGGCTTTCCGCGCGC^^ 

RRLGP QGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCn^CTTCCGCCJVGGTGTCCIXK:CTGAAGGAGCTGGTGGCCCGAGTGCTGCA 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCXy^GGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGCGGGGG^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTGGCTCCCAGC^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTCGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACa^TAGCGTCAGGGAG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGT^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTGTGGTGTCACCKKTCAGACCCGCCGAAGAAGCCACCTCTTTGGAGGGTGCG 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTC 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTT^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCTCCT 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCrit;GTGCAC^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCT^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTG 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCAOS 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGG^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAG 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGaXKTGCCCCGGCCTCCTGGGCGCCrCTGTGCTGGGCCTGGACGATATCCAC^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGOXIGTAay^CACCATCCCCCAGGACAGGCTCACGGAGGTC^ 
VKVDVTGAYDTIPQDRLTEVIAS I I KPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTCC^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQPVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCTTCGACGTCTTCCTACGCTTC^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACGGCGACATGGAGA^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCriTGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTC 
DFIiLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCITTTGTTCAGATGCCGGCCCACGGCCTATTCC^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCyuVCCGCGGCriTC^ 
YARTSIRASLTFNRGFKAGRNMRRKLPGVLRLKCHSLFLD 

TTTGCAGGTGAACAGCCrcCAGACGGTGTGCACCAACATCTACAAGATCCrrCCTGC^^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCACATITTTCCTGCGCGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCCr^^ 
PTFFLRVISDTASLCYS ILKAKNAE 

I 

CCGAAGAAAACATTTCTGTCGTGACTCCTGCGGTGCTTGGGTC 
EENILVVTPAVLGS 

GGGACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCITTCCGGTGTCT 
GQPEMEPPRRPSGVGSFPVSPGRGVGLGL* 



FIG. IIH 




Protein that lacks motif A 



ATGCCGCGCXXrrcCCCGCTGCCGAGCCGTXX:GCTCCCTGCTGCGCAGCCACrACCC^^ 
MPRAPRCRAVRSLLRSHYREVLPLATFV 

CGGCGCCTGGGGCCCCAGCMCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCT^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCrcAAGGAGCTGGTGGCCCGAGTGCT^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCAC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTGGCTCC^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCyiGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTT^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCrCTTTGGAGGGT^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPS VGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTCTCCCCCGGTGTACGCCGAGACCAAGCACTTCC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACIWCGCTCGGAGGCTCGTGGAGACCATC^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCT 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCICTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCT 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTCGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGC^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACrrcCGCTTGGCTGCGCAGGAGCCCAGGGGT^^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGT^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGCC^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGO^GAGAA^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCT^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAG GACAGGCTCACGGAGGTCATCGCCAGCATCATGAAACCCCAGAACACGTACTGCGTGCGTCGGTATGCCGTGG 
VK DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTCCAGC^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCrCCCTGAATGAGGCCAGCAGTGGCCTCTT^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCrCCATCCTCTCaiCGCrGCTCTGCAGCCnXSTGCT 
QGI PQGS ILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCrCACCCACGCGAAAACCTTCCTCAGGACCC^^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTCCCC^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCAAGGC^^ 
YARTSIRASLTFHRGFKAGRNMRRKLFGVLRLKCHSLFLD 

TTTGCAGGTGAACAGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCCTGC^^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCACATTTTTCCI^GCGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCCTGAA^ 
PTFFLRVISDTASLCYSILKAKNAGMSLGAKGAAGPLPSE 

GGCCGTGCAGTGGCTGTGCCACCAAGCATTCCTGCTCAAGCTGACTCGACACCGTGTCACCT 
AVQWLCHQAFLLKLTRHRVTYVPLLGSLRTAQTQLSRKLP 

GGGGACGACGCTGACriXX:CCTGGAGGCCGCAGCCAACCCGGCACTGCCCTCA(^ 
GTTLTALEAAANPALPSDFKTI LD 

CTGTCACGCCGGGCTCTACGTCCCAGGGAGGGAGGGGCGGCCCACACCCAGGCCCGCACCGCTGGGAGTCT^ 

GAGTGTCCGGCTGAGGCCTGAGCGAGTGTCCAGCa^GGGCriXaiGTGTCCAGCACACCT^ 

CAGGAGCCCGGCTTCCACTCCCCACATAGGAATAGTCCATCCCCAGATTCGCCATTGTTCACCCCTCGCCCTGCCCTCC^^ 

GGACCCTGGGAGCTCTGGGAATTTGGAGTGACCAAAGGTGTGCCCTGTACACAGGCGAGC^ 

AATACTGAATATATGAGTTTTTCAGTTTTGA 



FIG. Ill 



' ^} Truncated protein that lacks motif A 

ATGCCGCGCGCTCCCCGCTGCOSAGCCXSTCCGCTCCCrGCTGCGCAGCCACTACCGC^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCrrcGTGCAGCGCGGGGACCCGGCGGCTI^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGC^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGCGGG^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGT^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTXXy^CCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTaiGGGAGGCCGGGGTCCC 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

^°^R^°'^L^P^^™P^^'^^P^^^^^G^A^ PEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTIT^ 
GPCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGTCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCAC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTGGGCT 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTIHSGGAACCACGCGCAGTGCCCCTACGG^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCT^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAAC^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGOXKSACTGCGCTTGGCTGCG^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGA 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAG^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGC^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCC^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAG ' GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACAOSTACTGCGTGCGTCOT 

VK DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCT 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATC^GCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCT^^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCrrCTCCACGCTGCTCTGCAGCCTGTGCTACGGCGA<^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTOTTGGTGACACCTCACCTCACCCACGCGAAA^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTC 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 

GTGAGCGCACCnKKTCGGAAGTGGAGCCTGTGCCCGGCTGGGGCAGGTGCTGCT^ 
♦ 

TGCCACAGGGTGCCCCTCGTCCCATCTGGGGCrGAGCACAAATGCATCrTTCT — 



FIG. IIJ 



Lacks motif A and altered C-terminus 



ATGCCGCGCGCTCCCCGCTCCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGCTGCCGCT^ 
MPRAPRCRAVRSLLRSHYREVLPLATFV 

CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCOXK^ 
■RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCrrcAAGGAGCTGGTGGCCCGAGTGCTG^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCXSAGGCCTTCACCACCAGCGTGCGCAGCrACCTGCCCAACACGGTGACCGACGCAC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCyiCCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTGGCTCCCAGCT^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACmX:CTGGAACCATAGCGTCAGGGAGGCCGG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGAC^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTTG^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCITGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCTCT 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCICTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTT^ 
SLRPSLTGARRLVETIPLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTAC^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCT^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGGAA 
LRRLVPPGLWGSRHNERRFLRNTKKF I SLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGTO 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREE I LAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCITTTATGTCACGGAGACCACG^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGOVTCGGGAAGCC^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGCGTC^^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCC^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYP 

TGTCAAG GACAGGCrrcyiCGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACIXK:GTGCGTC 
VK DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACC^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCTTCGACGTCTTC 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACGGCGACATGGAGAA^^ 
QGI PQGS I LSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 



DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTCCCCT^ 
VEDEALGGTAPVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATOCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCAAGGCIX;^ 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLPLD 

TTTGCAGGTGAACAGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCCTGC^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCACATTTTTCCTGCGCGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCCTGA^ 
PTFFLRVI SDTASLCYS ILKAKNAE 

I 

CCGAAGAAAACATTTCTGTCGTGACTCCTGCGGTGCTTGGGTC 
EENILVVTPAVLGS 

GGGACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTTCCGGTGTCTCCTGG^ 
GQPEMEPPRRPSGVGSFPVSPGRGVGLGL* 



FIG. IIK 



2003 ^ 



N- terminal domain truncated telomerase (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGCTGCCGC^ 
MPRAPRCRAVRSLLRSHYREVLPLATFV 

CGGCGCCnxkKKK:CCCAGGGCTGGCGGCT^TGCAGCGCGGGGACCCGGCGGCm 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 
GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACTC^ 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRPPRR 
AS PGSASGWG*GRPGGTSDMRRAAQATQGAS PAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAG^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGCGGGGGAGCG^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTGGCTCCCAGCTC 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

Cy^GCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCIXSCCCCTGA^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTT^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCTCT 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACItXK;GCTa;GAGGCTCGTGGAGACCATC^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGG^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTG^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCnXXXKrrCCAGGCACAACGAA^ 
LRRLVPPGLWGSRHNERRFLRNTKKF I SLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGaSCTTGGCTGCGCAGGAGCCCAGGGGTIGG^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCrCAGGTCriTTCTTTTATGTCACGGAGACCACGTTO 
MSVYVVELLRSFFYVTETTPQKNRLFFYRKSVWSKLQSIG 

AAT - - NNN - - GACAGTCACCAGGGGGGTTGACCGCCGGACTGGGCGTCCCCAGGGTTGACTATAGGACCAGGTGTCCAGGTGC 

CATGGGTGGACGTGGCCCCGGGCATGGCCTTCTGCGTGTGCTX3CCGTGGGTGCCCTGAGCCCT 

GCTGAGCAAGCCTCCTGAGGGGCTCTCTATTG- 



FIG. IIL 



Truncated protein 1 (ver. 2) 



atgccgcgcgctccccgctgccgagccx;tgcgctccctgctgcgcagccactaccgcgaggtgc^ 
mpraprcravrsllrshyrevlplatfv 

cggcgcctggggccccagggctggcggctggtgcagcgcggggacccggcggctttccgcgcgciw 

rrlgpqgwrlvqrgdpaapralvaqclvcvp'wdarpppaa 



GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACTCAGG^ 
GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCrc 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGCGG^^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGC^ LFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCCCCCTGG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCIX^AGCCGGAGCGGACGCCCGTT^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTT^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCXX;CCACCACGTCCCKXX3ACACGCCTTGTCCCCCGGTGT^^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTT^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTO 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCT 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGGAACACC^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCaVGGGGTTGGCTC 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTITATGTCACGGAGACCACGTTTCAAAAGA^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCyvCTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCAT^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRF I PKPD 



GTGGCTGTGCTTTGGTTTAACTTCCTTTTTAACCAGAA 
VAVLWFTFLFNQK 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCC^ 
GLRPIVNMDYVVGARTPRREKR PSVSFRG* 



FIG. IIM 



Truncated protein 2 (ver. 2) 



ATGCCGCGCGCrCCCCGCTXXrCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGCrc 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCTTTCCGCGCGCTGGTG^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 
GGCCrCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCA^ 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 



CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGO^CTGCGGGGGAGCGGG^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCrcCTGGCACGCTGCGCGCTCriTGTGC^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTXMSACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTC^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCyU^GAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTT^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 



P A R P A E 



TCTTTGGAGGGTGCGCTCrCTGGCACGCGCCACTCCCACCCATCCGTGGGCCGCCAGCACCAC^ 
TSLEGALSGTRHSHPSVGRQHHAGPP 



ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCX3AGACCAAGCACTTCCT 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTC^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTC 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCI^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCITCCT^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGC^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCnTTATGTCACGGAGACC^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWS KLQS IG 

AATCAGACA(kyiCriTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGT^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRF I PKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAA^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCTGGC^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCATCGCCAGCATCATCAAAC 
VKVDVTGAYDTIPQDRLTEVIAS I IKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCAC 
KAAHGHVRKAFKSH 

GTCCTACGTCCAGTG 
V L R P V 



CCAGGGGATCCCGCAGGGCTCCATCCrcrCCACGCTGCIXrrGCAGCCTGTGCT 

PGDPAGLHPLHAALQPVLRRHGEQAVCGDSAGRAAPAFGG 
TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTa^GGACCC^^ 



FIG. UN 



Truncated protein 3 (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCXKnX:CCTGCTGCGCAGCCACTA^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCXKCTITCCGCGCGC^ 

RRLGPQGWRLVQRGDPAAPRALVAQCLVCVPWDARPPPAA 



GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGC(XX:CGGGGGGAACCAGCGACATGCG^ 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCrrcCAGAG^^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCOyVGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCA 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGClXKXIACGCTGCGCGCrCTTTGTG^ 
LVHLLARCALPVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTCGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATA^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACG^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTG-ixSTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTT^^ 
GPCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCTCTACTCCT 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCrrcTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGAC^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 



MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCT^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGPVRAC 

CCTGCGCCGGCrnMTGCCCCCy^GGCCTCTGGGGCTCCAGGCACAACGAACGCCGC^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACItKTGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTG^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGTTTCAAAAGAACAG^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGG^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTtXTGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGA^^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATC^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCyiCGGAGGTCA 
VKVDVTGAYDTIPQDRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCT 
KAAHGHVRKAPKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTCAATGAGGCCAGCAGTGGCCTCTTCGAC 
AVVIEQSSSLNEASSGLPDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCrrACGGCGA^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTCTTGGTGACACCTCyiCCri^CCCACGCGAAAACOT 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGC 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 



GTGAGCGCACCTGGCCGGAAGTGGAGCCTXSTGCCCGGCTCGGGCAGGTGC^^ 



TGCCACAGGGTGCCCCTCGTCCCATCreGGGCTGAGCACAAATGCATCTTT — 



FIG, IIR 



Altered C- terminus protein (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCriXKnXX:GCAGCCACTACCKK:GAGGTC 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCT(kx3GCCCCAGGGCTGGCGGCTGGTGCAGCGCGGCX3ACCCGGCGGC^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 



GGCCrCCCCGGGGTCGGCGTCCGGCreGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGC^ 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRPPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

^p^^^^^^Q VSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGAC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCrKXSTGGCT 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTXXIACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCOSGAGC^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTT^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACXSTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCAC^^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACIXK^CGCTCGGAGGCTCGTGGAGACCATC^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGG^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGC^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCrGGGGCTCCAGGCACAACGAACGCCGCTTCCTC^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACIXKXKnTGGCTGCGCAGGAGCCOVGGGGTT^^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGC^ 
MSVYVVELLRSFFYVTETTFQKNRLPFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAC^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRF I PKPD 

CGGGCTGCGGCOyVTTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGC^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCnx^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACC^ 
VKVDVTGAYDTIPQDRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTC^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCITCGACGTCTT 
AVVIEQSSSLNEASSGLPDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTCTGCTACGGCGACATGGA 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTCAGGACCC^^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTXMGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTA^ 
VEDEALGGTAFVQMPAHGLFPWCGLLL.DTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCaUiCCGCGGCTTaU^GGCTGGGAGGAACA^ 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

TTTGCJVGGTGJUVCAGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCC^^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCACATTTTTCCTGCGCGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCCT^^ 
PTFFLRVISDTASLCYSILKAKNAE 



EENILVVTPAVLGS 

GGGACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTTCCGGTGTCTCCTG^ 
GQPEMEPPRRPSGVGSFPVSPGRGVGLGL* 




FIG. lis 



Protein that lacks motif A (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCaiCTACCGCGAGGTG^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCTaXSGCCCCAGGGCTGGCGGci^TGCAGCGCGGGGACCa^^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 



GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCC^ 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCITCCGCCAGGTOTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAC^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGra 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGciriTTGTGCT^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTCGACCCCGAAGGCGTCKK3GATGCGAACGGGCCTGGAACC^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGra^CGTTCCCCAAGAGGCCCAGGCGTGGCGCTGCCCCI^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCr^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCTCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTT 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCrcAG<XCCAGCCrGACTGGCGCTCGGAGGCTCGT^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGG 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCreTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGT^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAAC^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

gacgtggaagatgagcgtgcgggactgcgcttggcrccgcaggagcccaggg^ 

twkmsvrdcawlrrspgvgcvpaaehrlreeilakflhwl 
gatgagtgtgtacgtcgtcgagctgctcaggtctttcitttatgtcacgga^^ 

msvyvvellrsffyvtettfqknrlffyrksvwsklqsig 

aatcagacagcacttgaagagggtgcagctvscgggagctgtcggaagcagag^^ 
irqhlkrvqlrelseaevrqhrearpalltsrlrfipkpd 

cgggctgcggccgattgtgaacatggactacgtcgtgggagccagaacgttccgcagaga;^ 

glrpivnmdyvvgartfrrekraerltsrvkalfsvlnye 
gcgggcgcggcgccccggcctcctgggcgcctctgtgctgggccriwsacgatatc 

rarrpgllgasvlglddihrawrtfvlrvraqdpppelyf 

tgtcaag * * gacaggctcacggaggtcatcgccagcatcatcaaaccccagaacacgtactgcgtgcgtcggtatgccgtggtcca 

vk drlteviasiikpqntycvrryavvq 

gaaggccgcccatgggcacgtccgcaaggccttcaagagccacgtctctacctt^ 

KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCrCCTCCCTCAATQAGGCCAGCAGTGGCCrCTTC^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCT^^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCriTCCTCA^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTCTTCAGATGCCGGCCCACGGCCTATTCCCCT^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCAAGGCTG^ 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

TTTGCAGGTGAACAGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCCT^^ 
LQVNSLQTVCTNIYKILLLQAYRPHACVLQLPFHQQVWKN 

CCCCACATTTTTCCTGCGCGTCATCTCTGACACGGCCTCCCTCT^ 
PTFFLRVI SDTASLCYS ILKAKNAGMSLGAKGAAGPLPSE 

GGCCGTXK^lGTGGCTGTGCavCCAAGCATTCChtKriXyU^GCn^ 
AVQWLCHQAFLLKLTRHRVTYVPLLGSLRTAQTQLSRKLP 

GGGGACGACGCTGACTGCCCTGGAGGCCGCAGCCAACCCGGCACTGCCCTCAGACT^ 
GTTLTALEAAANPALPSDFKTI LD 

CTCTCACGCCGGGCTCTACGTCCCAGGGAGGGAGGGGCGGCCCACACCCAGGCCCGCACCGCTGGGAGTCT^ 

Cy^GTGTCCGGCTGAGGCCTGAGCGAGTGTCCAGCCAAGGGCTGAGTGTCCAGCACA 

CAGGAGCCCGGCTTCCACTCCCCACATAGGAATAGTCCATCCCCAGATTCGCCATTGTTCACCCCTCGCCCT^ 



FIG. IIT 



GGACCCTGGGAGCTCrraSGAATTTGGAGTGACCAAAGGTGTGCCCTGTACACAGG 
AATACraAATATATGAGTTTTTCAGTTTTGA 



FIG. IIU 



Truncated protein that lacks motif A (ver. 2) 



ATGCCGCGCGCTCCCCGCT<K:CGAGCCGTGCGCTCCCnXKnX3CGCAGCCACTACCGCGA(^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCIT^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 



GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACT 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTG^ 
PSPRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCA{k:GTGCGCAGCTACCTGCCCAACACGGTGACCGACGC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTG^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTCGACCCCGAAGGCGTCIXKKavTGCGAACGGGCCTGGAACCATAGCGTCAG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGT^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTOTGGTCTCACCTGCCAGACCCGCCGAAGAAGCCACCrrC^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCAOVTCGCGGCCACCACGTCCCTGGGACyiCGCCTrcTCCCCCGGTGTACGCCGAGACCAA 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCrCGTGGAGACCATC^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCKXrrTGGGAACCACGCGCAGTGCCC 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCTCC^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCG<kTCGTGCCCCCAGGCCTCrrGGGGCTCCAGGCACAACGAAC^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTT^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACKX^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGCCA^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGC^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGOSCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGC^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAG " GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGOSTGaSTCGGTAT^ 

VK DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTC(^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCTTCGACGTCTTCCTACGC^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCirrCCACGCTGCTCriXXIAGCC^ 
QGI PQGS ILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCri^CCTCACCCACGCGAAAACCTTCCTCAG^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TCTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTCCC^^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 



GTGAGCGCACCTGGCCGGAAGTGGAGCCnXSTGCCCGGCTGGGGCAGGTGCTGCTG^ 



TGCCACyVGGGTGCCCCTCGTCCCATCTGGGGCTGAGCACAAATGCATCTTTCTGTGGGAGT^ — 



FIG. IIV 



Lacks motif A and altered C- terminus (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCX3AG(^^ 

MPRAPRCRAVRSLLRSHYREVLPLATFV 

cggcgcctggggccccagggctggcggctggtgcagcgcggggaccctkk:ggct^ 

rrlgpqgwrlvqrgdpaapralvaqclvcvpwdarpppaa 
ggcctccccggggtcggcgtccggctggggttgagggcggccggggggaaccagcgacatgcggagagcagcgca^ 

glpgvgvrlglraaggnqrhaessagdsgrpprr 
aspgsasgwg*grpggtsdmrraaqatqgaspag 
pprgrrpagveggrgepatcgeqrrrlralppqv 

cccctccttccgccaggtgtcctgcctgaaggagctggtggcccgagt^^ 
psfrqvsclkelvarvlqrlcergaknvlafgfalldgar 

cgggggcccccccgaggcotcaccaccagcgtgcgcagctacctgcccaacacggtgaccgacg^ 

ggppeafttsvrsylpntvtdalrgsgawglllrrvgddv 
gctggttcacckkriggcacgctgcgcgctctttgt^^ 

lvhllarcalfvlvapscayqvcgpplyqlgaatqarppp 
acacgctagtx3gaccccgaaggcgtcixk3gatgcgaacgggcctggaaccat^ 

hasgprrrlgcerawnhsvreagvplglpapgarrrggsa 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGG^ 

srslplpkrprrgaapepertpvgqgswahpgrtrgpsdr 

TGGTTTCTCTCTGGTCTCACCTGCCAGACCCGCCGAAGAAGCCACCTC^^ 

gfcvvsparpaeeatslegalsgtrhshpsvgrqhhagpp 

atccacatcgcggccaccacgtcccnx3ggacacgccttgtcccccggtgtacgccgagaccaagcactt 
stsrpprpwdtpcppvyaetkhflyssgdkeqlrpsflls 

ctctctgaggcccagcctgactggcgcrcggaggctcgtggagaccatc^ 

SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 



GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCrreGTGCAGCTGCT 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGC^ 
LRRLVPPGLWGSRHNERRFLRNTKKF I SLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGOSGGACTGCGCTTGGCTGCGCAGGAGCCCAG^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTCCTCAGGTCITTCTTTTATGTCACGGAGACCACGT^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTrGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAG^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTCTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGCGTCT 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGG^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAG ' * GACAGGCTCACGGAGGTCATCGCCAGCATCy^TCAAACCCCAGAAaiCGTACTGCGTGCGTCGGTATGCCGTGG 

VK DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCrACCTrGACAGACCrCCAGCCGT^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCrTCGACGTCT^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTG 
QGI PQGS ILSTLLCSLCYGDMENKLFAGI RRDGLLLRLVD 

TGATTTCITGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTCAGGA^ 
DFLLVTPHLTHAKTFLRTIiVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTCCCC^^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCrCCATOVGAGCCAGTCTCACCTTCy^CCGCGGCTTCAAGGCTGGGAGGAA 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

TTTGCAGGTGAAaVGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCCT^^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCACATTTTTCCTGCGCGTCATCTCTGACACGGCCTCCCTCTGCTACT 
PTFFLRVISDTASLCYSILKAKNAE 

t 

CCGAAGAAAAOVTTTCTGTCGTGACTCCTGCGGTGCTTGGGTC 
EENILVVTPAVLGS 

GGGACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTTCCGGTGTCTCCTGGGAGGG^ 
GQPEMEPPRRPSGVGSPPVSPGRGVGLGL* 



FIG. IIW 



V 



N- terminal. truncated telomerase 
A 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGa^GCCACTACCGCGAGGTGCntX:C(^^ 
MPRAPRCRAVRSLLRSH y<-R EVLPLATFV 

CGGCGCCTOSGGCCCCAGGGCTGGCGGCTXMTGCAGCGCGGGGACCCGGCG^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAG^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCrGCCCAACACGGTGACCGACGCACTC 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTOTGCTGGTGGCT^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCCCCC^^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTTGGGC^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTIXrrc'rcTGGTGTCACCnK;CAGACCCGCCGAAGAAGCCACCT^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCIXXKSACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCAC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCriTTCTC^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCTCCTCAAGACG^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCTCCGCC^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCrrCCTCAGGJ^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGC^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCrreCTCAGGTCTTTCTTTTATGTCACGGAGACCACGTTTC^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AAT- -NNN- -GACAGTCACCAGGGGGGTTGACCGCCGGACTGGGCGTCCCCAGGGTTGACTATAGGACCAGGTGTCCAGGT^ 

CATGGGTGGACGTGGCCCCGGGCATGGCCTTCTGCGTGTGCTGCCGTGGGTGCCCTGAGCCCT 

GCTGAGCAAGCCTCCTGAGGGGCTCTCTATTG- 



FIG. IIA 



Truncated protein 1 



ATGCCGCGCGCTCCCCGCrrcCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGC 

MPRAPRCRAVRSLLRSH ^/Tr EVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCKXSTGCAGCGCGGGGACCCGGCGGC^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGC^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTG^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCT<K:GCGCTCTnX3TGCTCGTGGCTC 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAG'KXSACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCCCCC^^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

cagccgaagtctgccgttgcccaagaggcccaggcgtggcgctxk:ccct^ 

SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTG-rcTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCm^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCrrGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCTCTACTCCTCA^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCr^ 
SLRPSLTGARRLVET I FLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCT 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCT^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCG<kTO3TGCCCCCAGGCCTCT(kxX3CTCCAGGCACAACGAACGCCG 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCC^ 
TWKMSVRDCAWLRRSPGVGCVPAAEH.RLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGTTTCAA 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGC^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 



GTGGCTGTGCTTTGGTTTAACTTCCl'lTTTAACCAGAA 
VAVLWFTFLFNQK 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGA^ 
GLRPIVNMDYVVGARTFRREKR PSVSFRG* 



0 6 2003 



FIG. IIB 



Truncated protein 2 



kTGCcxxacacTCCCOXiaccGiiaciXifXGcricccTGcr^ 

MPRAPRCRAVRSLLRSH <R EVLPLATFV 



CGGCGCCTGGGGCCCCAGGGCTGGCGGCTCGTGCAGCGCGGGGACCCGGCGGCTTTCCGCGCGCTGGT^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCIK3AAGGAGCTGGTGGCCCGAGTGCTGCAGAGGC^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGCGGGGGAGCGGG^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 



GCTGGTTCACCTGCTGGCACGCTGCGCGC] 
LVHLLARCAL 



CTTTGTGCTGGTGGCTCCCAGCTGCGCCTACCAGGTCTGCGGGCCGCCGCTGTACCAGCTCG^ 
FVLVAPSCAYQVCGPPLYQLGAATQARPPP 



ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCCCCC^^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGC^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTTGGA^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCTCTA^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCrCGTGGAGACCATCTTTC^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 



ELLGNHAQCPYGVLL 



LRAAVTPAAGVCAR 



GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCrrcCT 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTCCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCT 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 



GATGAGTGTGTACGTCGTCGAGCTGCrCAGGTCTTTCTTTTATGTCACGGAGACCyiCGTTTC^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCy^GGCAGCATCGGGAAGCCyv 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCI^GGCCGATIGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCC 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCTGGCGC^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCATCGCCAGCATCATCA 
VKVDVTGAYDTI PQDRLTEVIAS I IKPQNTYCVRRYAVVO 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCAC 
KAAHGHVRKAFKSH 

GTCCTACGTCCAGTG 
V L R P V 

CCAGGGGATCCCGCAGGGCrCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACGGCGACATGGA^ 

PGDPAGLHPLHAALQPVLRRHGEQAVCGDSAGRAAPAF 
TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCrrCCTCAGGACCCTGGT^ 



FIG. lie 





Truncated protein 3 



RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCIXKSTGGCCCGAGTGC^^ 
PSFRQVSCLKELVARVLQRLCE .RGAKNVLAPGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCyiCCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCA 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCn^GCGCTCTTrcTGCTGGT^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGQAGGCC 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCIXSAGCCGGAGCGGACGCCCGT^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTT^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACXX:CTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTCC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTCAGGCCCAGCCTGACTGGCGCTCGGAGGCrcGTGGAGACCATCri^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGG^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCT 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGGAACAC^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTC 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGTIT 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGG^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRF I PKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGCGTCT 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTCGACGATATCC^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCATCGCCAGCATCATauU^ 
VKVDVTGAYDTIPQDRLTEVIAS I IKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCITGACAGACCTCCAGCCGTACA 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCTTCGACGTC^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACGGCGAC^ 
QGIPQGSILSTLLCSLCYGDMENKLPAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCrCACCTCACCCACGCGAAAACCTTCCTCAGGACCCTGG 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTXSGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTC^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 



GTGAGCGCACCTGGCCGGAAGTGGAGCCTGTGCCCGGCTGGGGCAGGTGCTGCTGCAGGGCCG 



TGCCACAGGGTXXrCCCTCGTCCCATCTGGGGCTGAGCACAAATGCATCTTTCTGTGGGAGT^ — 




6 2S® -^i 




Altered C-terminus protein 




RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGCTGT^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGPALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGC 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCrcCGCGCTCTTTOTGCTGGTG^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTOVGGGAGGCCGGGGTCCCCCTGGGCCT^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTTGGGCAGGGGTCC^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTTGGAGGGT^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCA(nTCCTCTACTCCTCAG^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTG^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCTCCTCAA^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCT 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCG^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

gacgtggaagatgagcgtgcgggactgcgcttggcnscgcaggagcccaggggttggc^ 

twkmsvrdcawlrrspgvgcvpaaehrlreeilakflhwl 
gatgagtgtgtacgtcgtcgagctgctcaggtctttcttttatgtcacggagaccacgtttca;^ 

msvyvvellrsffyvtettfqknrlffyrksvwsklqsig 

aatcagacagcacttgaagagggtgcagctgcgggagctgtcggaagcagaggtcaggcagcatcgg^^ 
irqhlkrvqlrelseaevrqhrearpalltsrlrfipkpd 

cgggctgcggccgattgtgaacatggactacgtcgtgggagccagaacgttccgcagagaaaa^ 

glrpivnmdyvvgartfrrekraerltsrvkalfsvlnye 
gcgggcgcggcgccccggcctcctgggcgcctctgtgctgggcctggacgat^^ 

rarrpgllgasvlglddihrawrtfvlrvraqdpppelyf 
tgtcaaggtggatgtgacgtiscgcgtacgacaccatcccccaggacaggctcacggaggtcatcgcc^^ 

vkvdvtgaydtipqdrlteviasiikpqntycvrryavvq 

gaaggccgcccatgggcacgtccgcaaggccttcaagagccacgtctctaccitgacagacctcc^ 
kaahghvrkafkshvstltdlqpymrqfvahlqetsplrd 

tgccgtcgtovtcgagcagagctcctccctxsaatgaggccagcagtggcctcttcgacgtctt 

avvieqssslneassglfdvflrfmchhavrirgksyvqc 
ccaggggatcccgcagggctccatcctctccacgctgctctgcagcctgtgctacggcgacatggag^ 

qgipqgsilstll cslcygdmenklpagirrdglllrlvd 
tgatttcttgttggtgacaccrcacctcacccyvcgcgaaaaccttcctca 

DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCT^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCyVAGGCTGGGAGGAACAT^ 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

TTTGCAGGTGAACAGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCCTGCTGCAGC^ 
LQVNSLQTVCTNIYKIL.LLQAYRFHACVLQLPFHQQVWKN 

CCCCACATTTTTCCTGCGCGTaVTCTCTGACACGGCCTCCCTCTGCTACTCCATCCT^^ 
PTFFLRVI SDTASLCYS I LKAKNAE 



EENILVVTPAVLGS 

GGGACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTTCCGGTGTCTCCI^^ 
GQPEMEPPRRPSGVGSFPVSPGRGVGLGL* 






Protein that lacks motif A 



RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGCTGTC 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCyvCCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTTC 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCnWTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTGGCTCCCAGCTC 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCCCCCTGGGCC^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTTGGGCAGGGGTCCT^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTG'TCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTT^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCT^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCIGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTGC^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCreGAGCTGCTTGGGAACCACGCGCAGTGCCC^^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCTCCGCC^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCT^XGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGGAACACCAAGAAG 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTG 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGT^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAAG 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGOiGAGAAAAGAGGGCCGAGC^^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCrCTGTGCTGGGCCTGGACGATATCCACAGGC^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAG GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGCGTGCGTCGGTATGCCGTGGTCCA 
VK DRLTEVIASIIKPgNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCnTCAAGAGCCACGTCTCTACCTTGACAGACCTCCAGCCGTACATC 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCrrCGACGTCT^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACGGCGACATC^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTCAGGACCCl^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTCCCC^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCITCAACCGCGGCTTCAAGGCTGGGAGGAACATGCGTCGC^^ 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

TTTGCAGGTcbiACAGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCCTGC^^ 
LQVNSLQTVCTNIYKILLLQAYRPHACVLQLPFHQQVWKN 

CCCCACATTTTTCCTGCGCGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCCT^ 
PTFFLRVISDTASLCYS I LKAKNAGMSLGAKGAAGPLPSE 

GGCCGTGCAGTGGCTGTGCCACCAAGCy^TTCCTGCTCAAGCTGACTCGACACCGTG 
AVQWLCHQAFLLKLTRHRVTYVPLLGSLRTAQTQLSRKLP 

GGGGACGACGCTGACTGCCCTGGAGGCCGCAGCCAACCCGGCACTGCCCTCAGACTTa^G^ 
GTTLTALEAAANPALPSDFKTILD 

CTGTCACGCCGGGCTCTACGTCCCAGGGAGGGAGGGGCGGCCCACACCCAGGCCCGCACCGCTGGGAGTCTGAGGCCT^ 

GAGTGTCCGGCTGAGGCCTGAGCGAGTGTCCAGCCAAGGGCTGAGTGTCCAGCACACCTGCCGTCTTCAC^ 

CAGGAGCCCGGCTTCCACTCCCCACATAGGAATAGTCCATCCCCAGATTCGCCATTGrrCACCCCTCGCCCT^ 

GGACCCTGGGAGCTCTGGGAATTTGGAGTGACCAAAGGTGTGCCCTGTACAC^ 

AATACTGAATATATGAGTTTTTCAGTTTTGA 




9 ^ 



OCT 0 6 a»B a 



Truncated protein that lacks motif A 

ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCaiCT^ 

MPRAPRCRAVRSLLRSH R EVLPLATFV 

CCTGGGGCCCCAG<kxriXKXX;GCTGGTGCAGCGCGGGGACCCGGCGGCT^ 
RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGCTC 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGPALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACG^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCnMTTO^CCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGT^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAG'KXyiCCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGAC^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTT^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCrreTCCCCCGGTGTACGCCGAGACCAAGCACTTCCT 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCrCGTGGAGACCATCT^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCT 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTCGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAG^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCI^TGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGC^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGC^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 



GATGAGTGTGTACGTCGTCGAGCTCCTCAGGTCTITCTTTTATGTCACGGAGACC^ 
MSVYVVELLRSFFYVTETTFQKNRL 



TACCGGAAGAGTGTCTGGAGCAAGTTGCAAAGCATTGG 
FYRKSVWSKLQSIG 



AATCAGACAGCACTTGAAGAGGGTGCAGCTGOSGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGCCA^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTX3CGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGA^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGAC^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 



TGTCAAG 
V K 



GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGCGTGCGTCGGTATGCCGTGGTCCA 
DRLTEVIASI IKPQNTYCVRRYAVVQ 



GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTCCAGCCGTACA 
KAAHGHVRKAFKSHVSTLT DLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCaVGCAGTGGCCTCTTC 
AVVIEQSSSLNEASSGLFD VFLRFMCHHAVRIRGKSYVQC 



QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTrCTTCTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTCA^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCAC^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 



GTGAGCGCACCTGGCCGGAAGTCGAGCCTGTGCCCGGCTGGGGCAGGTGCTGCT^ 

TGCCACAGGGTGCCCCTCGTCCCATCTGGGGCTGAGCACAAATGCATCTTTCTGTGG^ — 



FIG. IIJ 



Lacks motif A and altered C- terminus 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAC3GT^ 

MPRAPRCRAVRSLLRSH^REVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCIT^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

CCCCTCCTTCCGCCAGGTGTCCTGCCTCAAGGAGCTGGTGGCCCGAGTGCT^^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGAC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTG^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTCGACCCCGAAGGCGTCTGGGATGOy^CGGGCCTGGAACCATAGCGTCAGGGAC^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACG^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTO 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCavCATCGCGGCCy^CCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACnTCCTCT 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTCACTGGCGCrrCGGAGGCTCGTOGAGACCATCTTTCTGt^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 



MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCTCCGC^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

ccixx;gccggctggtgcccccaggcctctggggctccaggcaca^ 

lrrlvppglwgsrhnerrflrntkkfislgkhaklslqel 
gacgtggaagatgagcgtgcgggactgcgcrrtggctgcgcaggagcccaggggtt^^ 

twkmsvrdcawlrrspgvgcvpaaehrlreeilakflhwl 
gatgagtgtgtacgtcgtcxyigctgctcaggtcrittcttitatgtcacgg^ 

msvyvvellrsffyvtettfqknrlffyrksvwsklqsig 

aatcagacagcacttgaagagggtgcagctccgggagctotcggaagcagaggt 
irqhlkrvqlrelseaevrqhrearpalltsrlrfipkpd 

cgggctgcggccgattgtgaacatggactacgtcgtgggagccagaacgttccgcagagaaaag^ 

glrpivnmdyvvgartfrrekraerltsrvkalfsvlnye 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCrcrcTGCTGGGCCTG^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAG GACyVGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGCGTGCGTCGGTATGCCG^^ 
VK DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTC 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCnXSAATGAGGCCAGCAGTGGCCTCTTCGACGTOT 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACG^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTCAGGACCC^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TCTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTOV^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACCGCGGCriTCAAGGCTGGGAGGA^ 
YARTSIRASLTFNRGFKAGRNMRRKLPGVLRLKCHSLFLD 

TTTGCAGGTGAACAGCCTcivGACGGTGTGCACCAACATCTACAAGATCCTCCTG(^^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCACy^TTTTTCCTGCGCGraTCTCTGACACGGCCTCCCTCT^ 
PTPPLRVISDTASLCYSILKAKNAE 

CCGAAGAAAACATITCTGTCGTCACTCCTGCGGTtXTOXX^ 
EENILVVTPAVLGS 

GGGACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTTCCGGTGTCTCCTGGGAGGG^ 
GQPEMEPPRRPSGVGSFPVSPGRGVGLGL* 



FIG. IIK 




N- terminal^ truncated telomerase (ver. 2) 

ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGCTGCCGC^^ 
MPRAPRCRAVRSLLRSH^REVLPLATFV 

CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCTTTC 

RRLGPQ GWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 

GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACTCAG^ 
GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTOCAGAGGCTGTC 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACrGC 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTGGCTCCCAGC^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCCCCCTG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCro 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTrCTGTCTGGTGTOVCCTGCCAGACCCGCCGAAGAAGCCACCTCTTIX^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCAC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCOVGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCITTC^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTCTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCT 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCa^GGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCT 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGGAACACCAAGAAG^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGT^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGT^ 
MSV-YVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AAT--NNN--GACAGTCACCAGGGGGGTTGACCGCCGGACriXKX3CGTCCCCAGGGTTGACTATAGG^ 



GCTGAGCAAGCCTCCTGAGGGGCTCTCTATTG- 



i 



FIG. IIL 



OCT 0 6 2003 I) 



Truncated protein 1 (ver. 2) 



ATGCCGCGCGCTCCCCGCreCCGAGCCGTGCGCTCCCItKrrGCGCAGCCACTACCGCGAGGTGC^^ 

MPRAPRCRAVRSLLRS H^REVLPLATFV 

'^^ • • 

CGGCGCCTGGGGCCCCAGGGCIGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCTTTCCGCGCGCTGGTGGCCCA 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 



GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACT 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGCTGTGCG^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGCGGGGGA^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTGGTGGCTCCCAGC^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTGGACCCCGAAGGCGTCTGGGATGCGAACGGGCCKX3AACCATAGCGTCAGGGAGGCCGC^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTTGGGCAG© 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTGTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTTGGAGGGTGCGCTCTCTGGCACGCGCC^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCACTTCCTCTACT 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTGGGTTCCAG(^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCTCCTCAAGA 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTCCT 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCrCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGG 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCTGTGTTCC^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGTTTCAAAAGAA 
MSVYVVELLRSFFYVTETTFQ KNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAA^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 



GTGGCTGTGCTTTGGTTTAACrrTCCTTTTTAACCAGAA 
VAVLWFTFLFNQK 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGCGTCTCACCTC 
GLRPIVNMDYVVGARTFRREKR PSVSFRG* 



FIG. IIM 



Truncated protein 2 (ver. 2) 



ATGCCGCGCGCrCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGC^ 

MPRAPRCRAVRSLLRSH^REVLPLATFV 
CGGCGCCT(kK3GCCCCAG<kKnX3GCGGcixx;TGCAGCGCGGGGACCCGGC^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 



GGCCTCCCCGGGGTCGGCGTCCGGCTCXKMTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCG^ 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG *GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGC^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCITCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTCGTTCACCTGCTGGCACGCTGCGCGCrCTTTGTGC^^ 

lvhllarcalfvlvapscayqvcgpplyqlgaatqarppp 
acacgctagmsaccccgaaggcgtctgggatgcgaacgggcctggaaccatagostcagggag^ 

hasgprrrlgcerawnhsvreagvplglpapgarrrggsa 
cagccgaagtctgccgttgcccaagaggcccaggcgtggcgcixscccctgagcc^^ 

srslplpkrprrgaapepertpvgqgswahpgrtrgpsdr 
tggtttctgtctggtgtcacctgccagacccgccgaagaagccacctctttg^ 

gpcvvsparpaeeatslegalsgtrhshpsvgrqhhagpp 
atccacatcgcggccaccacgtccctgggacacgccttgtcccccggtgtacgccgagaccaagcacttcctctact^ 

stsrpprpwdtpcppvyaetkhflyssgdkeqlrpsflls 
ctctctgaggcccagcctgacixkk:gctcggaggctcgt^ 

slrpsltgarrlvetiflgsrpwmpgtprrlprlpqrywq 
aatgcggcccctgtttctg<kgctgcttgggaaccacgcgcagtgcccctacggggtgctcctc^ 

mrplflellgnhaqcpygvllkthcplraavtpaagvcar 
ggagaagccccagggctctgtggcggcccccgaggaggaggacacagacccccgtcgcctggtg^ 

ekpqgsvaapeeedtdprrlvqllrqhsspwqvygfvrac 
cctgcgccggctggtgcccccaggcctxrtcgggctccaggcacaacg^ 

lrrlvppglwgsrhnerrflrntkkfislgkhaklslqel 
gacgtggaagatgagcgtgcgggactgcgcttggctgcgcaggagcccaggggttggc^ 

TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGT^^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACITGAAGAGGGTGCAGCTGCGGGAGCrcTCGGAAGCAGA<^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGCGTCTCACCT 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCTOCTGGGCGCCTCTGTGCTGGGCC^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TCTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCy^ 
VKVDVTGAYDTIPQDRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCAC 
KAAHGHVRKAFKSH 

GTCCTACGTCCAGTG 
V L R P V 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCT 

PGDPAGLHPLHAALQPVLRRHGEQAVCGDSAGRAAPAF ^^G 
TGATTTCTTGTTGGTGACACCTCACCTCACCCyiCGCGAAAACCTTCCTCAGGA 



FIG. UN 



Truncated protein 3 (ver. 2) 



ATGCCGaX:GCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACrrACC^ 

MPRAPRCRAVRSLLRSH EVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCTTTCCGC^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 



GGCCrCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACT 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCirCCGCCAGGTG'TCCTGCCTGAAGGAGCTGGT^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCy^GCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCA^^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCTTTGTGCTG^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP. 

ACACGCTAGTCGACCCCGAAGGCGTCrrcGGATGCGAACGGGCCTGGAACCAT^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGC^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 



GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCO^CCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCAC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTT^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

aatgcggcccctgtttcragagctgcttgggaaccacgcgcagtgcccct^ 

mrplflellgnhaqcpygvllkthcplraavtpaagvcar 

ggagaagccccagggctctctggcggcccccgaggaggaggacacagacccccgtcgcctggtgcagc 
ekpqgsvaapeeedtdprrlvqllrqhsspwqvygfvrac 

cctgcgccggctggtgcccccaggcctct(kx3gctccaggc^ 

lrrlvppglwgsrhnerrflrntkkpislgkhaklslqel 
gacgtggaagatgagcgtgcgggactgcgcitggctgcgcaggagccc^ 

twkmsvrdcawlrrspgvgcvpaaehrlreeilakflhwl 
gatgagtgtgtacgtcgtcgagckkrrcaggtctttcit^ 

msvyvvellrsffyvtettfqknrlffyrksvwsklqsig 

aatcagacagcacttgaagagggtgcagct<x:gggagctgtcggaagcagaggtcaggc^ 
irqhlkrvqlrelseaevrqhrearpalltsrlrfipkpd 

cgggctgcggccgattgtgaacatggactacgtcgtgggagccagaacgttccgcagaga 

glrpivnmdyvvgartprrekraerltsrvkalfsvlnye 

GCGGGCGCGGCGCCCCGGCCrrcCTGGGCGCCTCTCTCCTGGGCCnVM 

rarrpgllgasvlglddihrawrtfvlrvraqdpppelyf 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCT 

vkvdvtgaydti pqdrlteviasi ikpqntycvrryavvq 

gaaggccgcccatcggcacgtccgcaaggccttcaagagccaostctctaccit^ 
kaahghvrkafkshvstltdlqpymrqfvahlqetsplrd 

tgccgtcgtcatcgagcagagctcctccctgaatgaggccagcagtggcctcttcgacgtcttc 

avvieqssslneassglfdvflrfmchhavrirgksyvqc 
ccaggggatcccgcagggctccatcctctccacgcrgctctgcagcctgtgctacggcgaavt^ 

qgipqgsilstllcslcygdmenklfagirrdglllrlvd 

tgatttcttgttggtgacacctcacctcacccacgcgaaaaccttcctcag^ 
dfllvtphlthaktflrtlvrgvpeygcvvnlrktvvnfp 

tgtagaagacgaggccctgggtggcacggcttttgttcagatgccgg^ 

vedealggtapvqmpahglfpwcgllldtrtlevqsdysr 



GTGAGCGCACCTGGCCGGAAGTGGAGCCTGTGCCCGGCTGGGGCAGGTGCTGCTGCAGGGCCGT^ 



TGCCACAGGGTGCCCCTCGTCCCATCTGGGGCTGAGCAau^TGCATCTTTCTC — 



FIG, IIR 



Altered C- terminus protein (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTTVCCGCGAGGTGCTGCCGC^^ 
MPRAPRCRAVRSLLRSH Z^}^^ EVLPLATFV 

CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCrrr 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 



GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACTCAG^ 
GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGG 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCOTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCAC^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACX3CTGCGCGCTCTTTGTGCTGGT^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAG-TCGACCCCGAAGGCGTCrGGGATGCGAACGGGCCrGGAACCATAGCGTCA© 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAG 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTT^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTT 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 



MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCT^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAA^ 
LRRLVPPGLWGSRHNERRFLRNTKKF I SLGKHAKLSLQEL 

GACGTGGAA(kTGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGCr^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACGGAGACCACGT^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTOCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGC^^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCIXXrGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAG 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCraGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCC^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAGGTGGATGTGACGGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCATCGCCAGCATCA 
VKVDVTGAYDTIPQDRLTEVIAS I IKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTCCA^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTCAATGAGGCCAGCAGTGGCCTCTTC^^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCy^TCCTCTCCACGCTGCTCTGCAGCCTGTGCTACG^ 
QGI PQGS I LSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCTCAGGACCCTGGTCC^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTrcTTCAGATGCCGGCCCACGGCCT^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCITCAACCGCGGCTTCAAGGCTGGGA 
YARTSIRASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

ITTGCAGGTGAACAGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCCTO 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFH .QQVWKN 



CCCCACATTITTCCrrcCGCGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCC^^ 
PTFFLRVI SDTASLCYS ILKAKNAE 

CCGAAGAAAACATTTCTGTCGTGACTCCTGCGGTGCTTGGGTC 
EENILVVTPAVLGS 

GGGACAGCCy^GAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTTCCGGTGTCTCCTGGGAGGGGAGT^^ 
GQPEMEPPRRPSGVGSFPVSPGRGVGLGL* 



FIG, lis 



o 



^ OCT d 6 2003 0 



Protein that lacks motif A (ver. 2) 



ATGCCGCGCGCTCCCCGCTGCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGCGAGGTGCTGCCGC^^ 
MPRAPRCRAVRSLLRSH ^ R EVLPLATFV 

CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCTTTCCGCGCGCT^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 
GGCCTCCCCGGGGTCGGCGTCCGGCKXXX3TTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCG<^ 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

I- 

'kelvarvlqrlcergaknvlafgfalldgar 
cgggggcccccccgaggccttcaccaccagcgtgcgcagctaccixk:ccaacacggtgacc^ 

ggppeafttsvrsylpntvtdalrgsgawglllrrvgddv 
gcax3gttcacctgctggcacgctgcgcgctctttgtgctggtggctcc(^^ 

lvhllarcalfvlvapscayqvcgpplyqlgaatqarppp 



ASGPRRRLGCERAWNHS 



R E A G V P 



PAPGARRRGGSA 



CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCnXK:CCCTGAGCCGGAGCGGACGCCCGT^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTT^^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACy^CGCCTTGTCCCCCGGTGTACGCCGAGACCAAGCAC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCrcAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCT^^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCT^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTCGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGT^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGGAACACCA^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTT^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 



GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTC"l"i'l'L"l"in"l'ATGTCACGGAGACCACGTrTCAAAAGAACAG< 
MSVYVVELLRSFFYVTETTFQKNRL 



TACCGGAAGAGTGTCTGGAGCAAGTTGCAAAGCATTGG 
FYRKSVWSKLQSIG 



AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGCCAGGCCCGCCC^ 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRF I PKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCC^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCG(k:GCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACG^^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 



TGTCAAG 
V K 



GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACTGCGTGCGTCGGTATGCaS^ 
DRLTEVIAS I I KPQNTYCVRRYAVVQ 



GAAGGCCGCCCATCGGCACGTCCGCAAGGCCTTCAAGAGCCAOSTCTCTACCTTGA^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCTTCGACGTCTTCCTACGC^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTACGGC 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGAAAACCTTCCT 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGATOAGGCCCrrcGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACG^ 
VED EALGGTAPVQHPAHGLFPWCGLLLDTRTLEVQSDYSS 

ctatgcccggacctccatcagagccagtctcaccttcaaccxk;ggcttcaaggc^^ 

YARTS I RASLTFNRGFKAGRNMRRKLPGVLRLKCH SLFLD 

TTTGCAGGTGAACAGCCTCCAGACGGTGTGCACCAACATCTACAAGATCCTCC^^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 

CCCCACATTTTTCCTGCGCGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCC^ 
PTFFLRVISDTASLCYSILKAKNAGMSLGAKGAAGPLPSE 

GGCCGTGCAGTGGCTCTGCCACCAAGCATTCCTGCrCJUiGC^ 
AVQWLCHQAFLLKLTRHRVTYVPLLGSLRTAQTQLSRKLP 

ggggacgacgctgactgccctggaggccgcagccaacccggcactgccctcagacntc^ 
gttltaleaaanpalpsdfktild 

ctgtovcgccgggctctacgtcccagggagggaggggcggcccacacccaggcccgcaccgctgggagtc^^ 

gagtgtcasgctcaggcctgagcgagtgtccagccaagggctgagtc^ 

caggagcccggcttcoictccccacataggaatagtccatccccagattcgccyvttgttcacccctcgccc^ 
ggacccrixk3gagctctgggaattnx3agtgaccaaaggtgtg 



FIG. IIT 




I 



FIG. IIU 



Truncated protein that lacks motif A (ver. 2) 

ATGCCGCGCGCTCCCCGCrcCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACT 

MPRAPRCRAVRSLLRSH^REVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTXKSTGCAGCGCGGGGACCCGGCGGC^^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 



GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACTCA(^^ 
GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
ASPGSASGWG*GRPGGTSDMRRAAQATQGASPAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCrrCCGCCAGGTGTCCTGCCTGAAGGAGCTGGTGGCCCGAGTGCTGCAGAGGC^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCITCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACT^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCACGCTGCGCGCTCITTGTGCTGG^ 
LVHLLARCALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAG'KXIACCCCGAAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGG^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA ^.^ 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCC 1 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTTGG 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGAOVCGCCTTGTCCCCCGGTGTACGCCGAGACCAAG^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCTT^ 
SLRPSLTGARRLVET,IFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTCGAGCTGCTTGGGAACCACGCGCAGTGCCCCT^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGC^^ 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCTCCAGGCACAACGAACGCCGCTTCCTCAGGAACACC^ 
LRRLVPPGLWGSRHNERRFLRNTKKFISLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGOSGGACriXKGCTTGGCI^GCAG^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCTTTTATGTCACG^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGOVTCG 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCX3TGGGAGCCAGAACGTTCCGCAGAGAAAAGA^ 
GLRPIVNMD YVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCraTGCTGGGCCTGGACGATATCCACAGGGCC^ 
RARRPGLLGASVLGLDDIHRAWRTFVLRVRAQDPPPELYF 

TGTCAAG GACAGGCTCAOSGAGGTCATCGCCAGCATCy^TCAAACCCCAGAACACGTACI^GTGCGTCGGT^ 
VK DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCTCCAGCCGTACA 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTCAATGAGGCCAGCAGTGGCCTCTTCGACGTCTTCCTACGC^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCrrcCATCCTCTCCACGCTGCTCTGCAGCCTGTGCTAC^ 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 



DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACXy^GGCCCTGGGTGGCACGGCTTTTGTTCAGATGCC 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSR 




TGCCACAGGGTGCCCCTCGTCCCyiTCTGGGGCTGAGCACAAATGCATCTTTCTGTGGGAGTGAGGGTC — 



FIG. 1 IV 



Lacks motif A and altered C- terminus (ver. 2) 



ATGCCGCGCGCTCCCCGCrcCCGAGCCGTGCGCTCCCTGCTGCGCAGCCACTACCGOSAGGT^^ 

MPRAPRCRAVRSLLRSH EVLPLATFV 
CGGCGCCTGGGGCCCCAGGGCTGGCGGCTGGTGCAGCGCGGGGACCCGGCGGCT^ 

RRLGPQGWRLVQRGDPAAFRALVAQCLVCVPWDARPPPAA 



GGCCTCCCCGGGGTCGGCGTCCGGCTGGGGTTGAGGGCGGCCGGGGGGAACCAGCGACATGCGGAGAGCAGCGCAGGCGACT^ 

GLPGVGVRLGLRAAGGNQRHAESSAGDSGRFPRR 
AS PGSASGWG* GRPGGTSDMRRAAQATQGAS PAG 
PPRGRRPAGVEGGRGEPATCGEQRRRLRALPPQV 

CCCCTCCTTCCGCCAGGTGTCCTGCCKyU^GGAGCTGGTGGCCCGAGTG^^ 
PSFRQVSCLKELVARVLQRLCERGAKNVLAFGFALLDGAR 

CGGGGGCCCCCCCGAGGCCTTCACCACCAGCGTGCGCAGCTACCTGCCCAACACGGTGACCGACGCACTGCGGGGGAGCG^ 
GGPPEAFTTSVRSYLPNTVTDALRGSGAWGLLLRRVGDDV 

GCTGGTTCACCTGCTGGCyvCGCTGCGCGCTCTTreTGCTGGT^^ 
LVHLLARC ALFVLVAPSCAYQVCGPPLYQLGAATQARPPP 

ACACGCTAGTCGACCCCGAAGGCGTCTCGGATGCGAACGGGCCTGGAACCATAGCGI^ 
HASGPRRRLGCERAWNHSVREAGVPLGLPAPGARRRGGSA 

CAGCCGAAGTCTGCCGTTGCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTT^^ 
SRSLPLPKRPRRGAAPEPERTPVGQGSWAHPGRTRGPSDR 

TGGTTTCTGTCTGGTGTCACCTGCCAGACCCGCCGAAGAAGCCACCTCTTT^ 
GFCVVSPARPAEEATSLEGALSGTRHSHPSVGRQHHAGPP 

ATCCACATCGCGGCCACCACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCAAGC^ 
STSRPPRPWDTPCPPVYAETKHFLYSSGDKEQLRPSFLLS 

CTCTCTGAGGCCCAGCCTGACTGGCGCTCGGAGGCTCGTGGAGACCATCT^ 
SLRPSLTGARRLVETIFLGSRPWMPGTPRRLPRLPQRYWQ 

AATGCGGCCCCTGTTTCTGGAGCTGCTTGGGAACCACGCGCAGTGCCCCTACGGGGTGCrCCTCAACyiCG^ 
MRPLFLELLGNHAQCPYGVLLKTHCPLRAAVTPAAGVCAR 

GGAGAAGCCCCAGGGCTCTGTGGCGGCCCCCGAGGAGGAGGACACAGACCCCCGTCGCCTGGTGCAGCTGCT 
EKPQGSVAAPEEEDTDPRRLVQLLRQHSSPWQVYGFVRAC 

CCTGCGCCGGCTGGTGCCCCCAGGCCTCTGGGGCrcCAGGCACAACGAACGCCGCT^ 
LRRLVPPGLWGSRHNERRFLRNTKKF I SLGKHAKLSLQEL 

GACGTGGAAGATGAGCGTGCGGGACTGCGCTTGGCTGCGCAGGAGCCCAGGGGTTGGC^ 
TWKMSVRDCAWLRRSPGVGCVPAAEHRLREEILAKFLHWL 

GATGAGTGTGTACGTCGTCGAGCTGCTCAGGTCTTTCriTTTATGTCACGGAGACCACGTT^ 
MSVYVVELLRSFFYVTETTFQKNRLFFYRKSVWSKLQSIG 

AATCAGACAGCACTTGAAGAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATC 
IRQHLKRVQLRELSEAEVRQHREARPALLTSRLRFIPKPD 

CGGGCTGCGGCCGATTGTGAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCG^ 
GLRPIVNMDYVVGARTFRREKRAERLTSRVKALFSVLNYE 

GCGGGCGCGGCGCCCCGGCCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCTGGCGC^ 
RARRPGLLGASVLGLDD I HRAWRTFVLRVRAQDPPPELYF 

TGTCAAG GACAGGCTCACGGAGGTCATCGCCAGCATCATCAAACCCCAGAACACGTACriXX:GTGCGTCC^ 
VK DRLTEVIASIIKPQNTYCVRRYAVVQ 

GAAGGCCGCCCATGGGCACGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGACAGACCn'CCAC^ 
KAAHGHVRKAFKSHVSTLTDLQPYMRQFVAHLQETSPLRD 

TGCCGTCGTCATCGAGCAGAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCTCTTCGACGTCTTCCTACGCTTCATGTGCC^ 
AVVIEQSSSLNEASSGLFDVFLRFMCHHAVRIRGKSYVQC 

CCAGGGGATCCCGCAGGGCTCCATCCTCTCCyiCGCTGCTCTGaiGCCTGTGCTACGGCGACA 
QGIPQGSILSTLLCSLCYGDMENKLFAGIRRDGLLLRLVD 

TGATTTCTTGTTGGTGACACCTCACCTCACCCACGCGJUU^ 
DFLLVTPHLTHAKTFLRTLVRGVPEYGCVVNLRKTVVNFP 

TGTAGAAGACGAGGCCCTGGGTGGCACGGCTTTTGTTCAGATGCCGGCCCACGGCCTATTCCCCT^ 
VEDEALGGTAFVQMPAHGLFPWCGLLLDTRTLEVQSDYSS 

CTATGCCCGGACCTCCATCAGAGCCAGTCTCACCTTCAACCGCGGCTTCAAGGCTGGGAGGAACATGCG 
YARTS I RASLTFNRGFKAGRNMRRKLFGVLRLKCHSLFLD 

TTTGCAGGTGAACAGCCTCCyVGACGGTGTGavCCAACATCTACAAGATC(nX:CTGC^^ 
LQVNSLQTVCTNIYKILLLQAYRFHACVLQLPFHQQVWKN 



CCCCACATTTTTCCl^GCGTCATCTCTGACACGGCCTCCCrrcT^^ 
PTF FLRV I SDTASLCYS I LKAKNAE 

I 

CCGAAGAAAACATTTCTGTCGTGACTCCTGCGGTGCTTGGGTC 
EENILVVTPAVLGS 

GGGACAGCCAGAGATGGAGCCACCCCGCAGACCGTCGGGTGTGGGCAGCTTTCCGGTGTCTCCrrc^^ 
GQPEMEPPRRPSGVGSFPVSPGRGVGLGL* 




FIG. IIW 



